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Abstract
Introduction: Multidisciplinary obesity services at university 
hospitals usually treat patients with more complex and se-
vere obesity. In addition, patients with Class 3 obesity, in par-
ticular, have different attitudes regarding the choices of 
therapy. Methods: This explorative study investigated the 
effect of patient attitudes towards bariatric surgery on body 
weight change (primary outcome) and psychological im-
provement (secondary outcomes: quality of life, depression, 
anxiety, and eating behaviour) in a 6-month moderate be-
havioural weight loss (BWL) programme in a university out-
patient setting. Results: 297 patients with mostly Class 3 
obesity participated in the programme. The patients did not 
yet have any indications for bariatric surgery. Of the partici-
pants, 37% had a positive attitude towards bariatric surgery 
(POS), whereas 38% had a negative attitude (NEG). The drop-

out rate was 8%. NEG participants lost significantly more 
body weight than the POS participants (intention-to-treat 
population: 4.5 [SD: 6.3] kg versus 0.4 [SD: 5.8] kg; p < 0.001). 
In both subgroups, anxiety, depression, the mental score for 
quality of life, and eating behaviour improved. Conclusion: 
A BWL treatment in a clinical setting identified 2 distinct 
groups with different attitudes towards bariatric surgery 
that were associated with different body weight change out-
comes. These groups may require differently targeted pro-
grammes to achieve the best body weight loss results.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Obesity and its associated comorbidities, such as Type 
2 diabetes, cardiovascular diseases, and orthopaedic ail-
ments, are becoming a key, rapidly growing public health 
problem [1]. The risks of comorbidities increase with the 
degree of obesity compared to normal weight, with severe 
risks in Class 3 obesity [2]. As for psychological comor-
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bidities, overweight and obesity are associated with a 
higher prevalence of depression in adults, with subgroup 
differences observed. For example, the relationship be-
tween obesity and depression is higher in women [3–5]. 
Similarly, people with overweight or obesity are more 
likely to have anxiety symptoms [6, 7]. Furthermore, obe-
sity is associated with a higher prevalence of binge eating 
disorder and night eating syndrome [8, 9]. Overall, the 
level of psychological distress is high in these patients, es-
pecially those with Class 3 obesity [10, 11].

The aims of obesity therapy are body weight loss and the 
reduction of comorbidities. Thus, the therapy options for 
obesity are behavioural weight loss (BWL) treatments or 
bariatric surgery [12, 13]. Pharmacotherapy is another op-
tion for obesity management, but it is only used as an ad-
juvant treatment component in certain situations [13]. For 
BWL treatment, the body weight loss goal commonly rec-
ommended is between 5 and 10% of initial body weight 
within 6 months [2, 14]. However, this is not always 
achieved [15, 16], and body weight loss maintenance re-
mains a major challenge [17]. In contrast, the percentage 
body weight loss after bariatric surgery is much higher and 
often equivalent to 30% or more of initial body weight, 
even for long-term outcomes [18, 19]. Nevertheless, psy-
chological improvements (especially depressive symp-
toms) are observed with BWL treatments, irrespective of 
body weight loss success [10, 20]. Similarly, depression and 
anxiety improve after bariatric surgery [21, 22]. However, 
follow-up care is important, especially for patients with 
significant depression symptoms, to support body weight 
loss outcomes [23]. BWL treatment usually consists of a 
combination of nutritional, physical activity, and behav-
ioural interventions. Consequently, a multidisciplinary ap-
proach offers the best chance for effectiveness [14].

Overall, BWL treatment programmes mainly focus on 
patients with Class 1 and 2 obesity [2, 24, 25]. There are 
no randomized controlled trials for patients with Class 3 
obesity analysing the success of moderate BWL treatment 
programmes. Rather, the literature focuses on trials em-
ploying meal replacement strategies or extreme diets of 
<1,000 kcal/day for this patient population [16]. Pre-post 
design BWL treatment studies differ in intensity and du-
ration for Class 3 obesity [26, 27], which may explain the 
high variation in body weight change outcomes across the 
studies [16].

According to European and American guidelines, 
metabolic and bariatric surgery is considered if other 
body weight loss attempts have failed, with a few excep-
tions in the case of comorbidities [14, 28]. These evi-
dence-based guidelines help with the decision of the ap-

propriate treatment pathway, taking into account body 
mass index (BMI), body fat distribution, and the patient’s 
comorbidities [29]. Patients undergoing bariatric surgery 
are generally younger, less well educated, have a higher 
BMI, and suffer more often from depression in compari-
son to patients participating in BWL treatments [30–32].

At the University Hospital of Tübingen, Germany, a 
6-month lifestyle intervention programme for patients 
with obesity (VIADUKT) is offered. The programme tar-
gets patients with obesity, with the majority of them having 
Class 3 obesity (mean BMI = 42.7 kg/m2). The heterogene-
ity of the patients taking part in VIADUKT is high, and 
75% of the patients are directly referred from the multidis-
ciplinary obesity service of the university hospital. Some 
patients do not fulfil the criteria for bariatric surgery due 
to the lack of a prior BWL treatment (BMI ≥40 kg/m2 but 
BMI ≤50 kg/m2 without comorbidities), whereas others 
have the indication but do not wish to undergo bariatric 
surgery and prefer to focus on BWL treatment approaches 
[33]. Thus, the underlying motivations for participating in 
VIADUKT are quite different, and the participants have 
different attitudes towards bariatric surgery. Willingness 
to change and ambivalence towards change were identified 
as key variables for successful behavioural change. For ex-
ample, tailoring successful interventions, identifying stag-
es of motivation, and promoting motivation for change 
have been recognized as pivotal within the treatment of 
eating and weight disorders [34, 35].

In this explorative study, we address the issue that clin-
ical outpatient BWL treatment programmes for patients 
with Class 3 obesity are facing in practice: a heteroge-
neous patient population with different attitudes towards 
bariatric surgery. Therefore, the aim of this study was to 
characterize the VIADUKT programme with regard to 
change of body weight as the primary outcome and qual-
ity of life, psychological factors (depression and anxiety), 
and eating behaviour as secondary outcomes, as well as to 
distinguish between patients with different attitudes to-
wards bariatric surgery. Specifically, the focus was on pa-
tients with a positive attitude towards bariatric surgery 
(POS group) in contrast to those patients with a negative 
attitude (NEG group). We hypothesized that (i) the base-
line characteristics of NEG participants, in contrast to 
POS participants, have lower values on measures of body 
weight and psychological scores; (ii) body weight loss is 
lower in POS participants in comparison with NEG par-
ticipants; (iii) eating behaviour improves, but inferiorly, 
in POS vs. NEG participants; and (iv) quality of life, anx-
iety, and depression improve over the course of treatment 
in all participants.
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Materials and Methods

Study Design and Participants
This is a prospective follow-up study, recruiting participants 

undergoing the BWL treatment VIADUKT at the University Hos-
pital Tübingen, Germany. The study is approved by the Ethics 
Committee of the University Hospital Tübingen, Germany with 
the number 391/2019BO2.

Recruitment was conducted via the multidisciplinary obesity 
service of the university hospital, consisting of an interdisciplinary 
team from psychosomatic medicine, endocrinology, nutritional 
medicine, sports medicine, and visceral surgery. This multidisci-
plinary obesity service is the initial contact point for bariatric sur-
gery at the university hospital, which is significantly involved in 
the allocation of the therapy pathway. In addition, leaflets were 
distributed among general practices in the area of Tübingen and 
the university hospital itself.

Inclusion criteria were an age of at least 18 years; in addition, a 
BMI of at least 30 was desired but not required. Participants were 
excluded in the case of language difficulties. This was determined 
if communication via telephone was not possible.

Data from May 2014 (programme start) to September 2019 
were analysed which corresponded to 297 patients having partici-
pated in the programme. Baseline characteristics were collected 
before intervention and included body weight, body height, and 
questionnaires for quality of life, anxiety, depression, and eating 
behaviour. The details for these measurements are described in 
detail in the section “outcomes.”

Treatment
“VIADUKT” is an acronym for “Verhaltensintervention bei 

Adipositas am UKT,” which is a BWL treatment for patients with 
obesity at the University Hospital Tübingen. The intervention 
consists of ten 75-minute group meetings and twenty 45-min guid-
ed exercise sessions delivered by a multidisciplinary team, which 
consisted of the disciplines psychosomatic medicine, nutritional 
science, and sports medicine. The group meetings focus on nutri-
tional education and promote lifestyle changes. Specifically, pa-
tients are educated on motivational strategies, flexible and con-
trolled eating patterns, basics for regular physical activity, stress 
management techniques, and strategies for long-lasting weight 
loss maintenance. This is according to the German clinical practice 
guidelines for obesity [36].

Demographics were assessed by standard questionnaires ahead 
of the programme, including nationality as an answering option 
using a blank field. Body weight was assessed using a calibrated 
scale at the end of or before the group meetings. Criteria for suc-
cessful intervention exposure were participation of at least 80% in 
the group meetings and exercise sessions; otherwise, the partici-
pants were defined as non-completers. Prior to the course, the par-
ticipants contributed to the costs with 20% of the total amount; the 
rest of the amount was covered by health insurance. In case of an 
80% participation in the programme, the personal contribution 
was refunded by the health insurance, independent of body weight 
change outcome.

Outcomes
Body weight change in kilogram was the primary outcome for 

this programme and was measured by standard techniques, using 
the same calibrated scale (Seca 701; Vogel & Halke, Hamburg, Ger-

many) before (T0) and at the end of the intervention (6 months 
later, T1). For the measurement, participants wore lightweight 
clothes and no shoes. Height was measured in centimetres using a 
stadiometer at baseline only.

Secondary outcomes were measured via questionnaires for 
quality of life, depression, anxiety, and eating behaviour and were 
also assessed at T0 and T1. The applied questionnaires are de-
scribed below in detail. The patients were asked once about their 
attitude towards bariatric surgery using the open question: “What 
is your attitude towards bariatric surgery?” The answers were cat-
egorized into: “Yes, bariatric surgery is an option for me” (POS), 
“No, bariatric surgery is not an option for me” (NEG), “I am not 
sure” (Uncertain), and if no information was given, the partici-
pants were referred to as “Not Clear”. The results for primary and 
secondary outcomes are presented for the whole group and for the 
2 subgroups POS versus NEG.

The Patient Health Questionnaire (PHQ-9) is a screening tool 
for depression and consists of 9 items. The possible answer options 
are “not at all,” “several days,” “more than half of the days,” or 
“nearly every day.” Once completed, a score is calculated and cat-
egorized into none to minimal (0–4), mild (5–9), moderate (10–
14), moderately severe (15–19), or severe (20–27) levels of depres-
sion [37].

The Generalized Anxiety Disorder Questionnaire (GAD-7) is 
used for screening generalized anxiety disorder and consists of 7 
items. The possible answer options are “not at all,” “several days,” 
“more than half of the days,” or “nearly every day.” Once com-
pleted, a score is calculated and categorized into minimal (0–4), 
mild (5–9), moderate (10–14), or severe (15–21) anxiety [38].

The Short Form 12 contains 12 items to assess health-related 
quality of life, consisting of mental and physical component sum-
maries that compare the patient’s outcome to the general US pop-
ulation [39]. The average is set at 50, with a standard deviation 
(SD) of 10 and higher (lower) scores indicate a better (worse) 
health status.

The German version of the Three-Factor Eating Questionnaire, 
which contains 3 subscales (“Cognitive Restraint,” “Disinhibi-
tion,” and “Feelings of Hunger”), focuses on eating behaviour and 
largely consists of dichotomous yes/no questions [40]. 

The above questionnaires have been used and validated in pa-
tients with obesity (anxiety and depression [22, 41], quality of life 
[42, 43], and eating behaviour [22, 44, 45]).

Statistical Analysis
The data analysis was performed with SPSS Statistics for Win-

dows, Version 24.0 [46]. For continuous variables, normal distri-
bution was tested with the Kolmogorov-Smirnov test and equality 
of variances between groups with Levene’s test. Data are reported 
as mean (SD), confidence interval along with the median (inter-
quartile range) due to non-parametric data distribution. Frequen-
cies are given as percentages (%).

Baseline differences between the 2 subgroups POS and NEG 
were tested with the Mann-Whitney U test for metrical data and 
with the χ2 test or the Fisher’s exact test for nominal data when the 
frequency of cells was too low. Differences between T0 and T1 for 
the whole study population (body weight and psychometry) were 
analysed with the Wilcoxon signed-rank test. To analyse group 
(POS vs. NEG) and time (T0 vs. T1) interactions, the robust 2 × 2 
ANOVA was conducted along with the non-parametric van der 
Waerden test for data confirmation [47]. Since the results did not 
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deviate between the ANOVA and van der Waerden tests, only the 
ANOVA data are reported. In case of different baseline levels be-
tween the NEG and POS groups, an ANCOVA (dependent vari-
able: differences in scores between T1 and T0, fixed factor: POS-
NEG group, covariable: score at T0) was performed. Two-tailed 
tests were applied throughout the manuscript. To account for mul-
tiple testing, only p values < 0.001 were considered as statistically 
significant and p values < 0.05 as a trend. The corresponding effect 
sizes for the χ2 test and Mann-Whitney U test are defined as fol-
lows: 0.1 = low effect, 0.3 = medium effect, and 0.5 = high effect.

For the primary outcome, the results for the total group and 
both subgroups were presented in online suppl. Table 1 (see www.
karger.com/doi/10.1159/000517850 for all online suppl. material) 
separately for the responders (weight reduction achieved) and the 
non-responders (weight reduction not achieved or weight gain oc-
curred). Response was further differentiated into low (0–4.9%), 
medium (5–9.9%), and high (≥10%) percentage body weight loss.

For secondary outcomes, “minimal clinically important differ-
ences” (MCIDs) were analysed when possible. For the analysis, 
MCIDs were set for anxiety and depression at a value of 4 points 
[37, 48] and for quality of life at 3 points [49]. Additionally, for 
anxiety and depression, the scores were categorized into sub-
groups according to the manual guidelines (depression: 0–4 = 
minimal, 5–9 = mild, 10–14 = moderate, 15–21 = severe depres-
sion; anxiety: 0–4 = minimal, 5–9 = mild, 10–14 = moderate, 15–21 
= severe anxiety) and the percentages of participants who switched 
subgroups (improved or worsened) or remained stable in their 
subgroup. 

A hypothesis-driven simple linear regression was calculated to 
predict body weight change (delta body weight in kilogram be-
tween T0 and T1) based on the attitude towards bariatric surgery 
POS or NEG.

Missing Data Imputation
Missing data for primary and secondary outcomes were re-

placed by the predictive mean matching method after data were 
analysed with Little’s test of missing completely at random to de-
tect whether the missing data were random [50].

Primary Outcome
For the per-protocol population, participants were only includ-

ed if body weight (kg) was provided at T0 and T1 of intervention, 
and if they were not classified as a non-completer (≥80% expo-
sure). The per-protocol population consisted of 267 participants 
(missing data at T0 and T1: n = 7; non-completer: n = 23).

The intention-to-treat population consisted of 297 participants. 
The results of the predictive mean matching method did not sub-
stantially deviate from the last observation carried forward method, 
the latter having been methodologically criticized [51] but used by 
most of the lifestyle intervention studies cited in this article.

Secondary Outcome
In case of missing data for quality of life, depression, anxiety, 

or eating behaviour, either for single items or complete question-
naires at either T0 or T1, a multiple imputation with 5 iterations 
was performed [48, 49]. Cases with single-item imputations were 
included in the per-protocol population, and cases with complete 
questionnaires and/or single-item imputations were included in 
the full-data population. Participants were excluded if secondary 
outcome data were missing at both time points, T0 and T1 (n = 19).

For the imputations, the predictive mean matching method 
with the predictors sex and age was used to replace single items 
and/or complete questionnaires that were missing at T0 or T1 [52]. 
The percentage of missing data for complete questionnaires ranged 
between 5 and 21% for quality of life, depression, anxiety, or eating 
behaviour at T0 or T1 (T0 eating behaviour: 5.5%, T1 eating be-
haviour: 20.1%, T0 anxiety: 11.9%, T1 anxiety 20.8%, T0 depres-
sion 18.3%, T1 depression 20.8%, T0 quality of life 7.2% and T1 
quality of life 20.8%).

Results

A total of 297 (mean BMI = 42.7 kg/m2) patients took 
part in the VIADUKT lifestyle intervention programme 
at a university hospital setting. Out of these, 23 partici-
pated in <80% of the meetings and were classified as non-
completers. Thus, the drop-out rate was 8% for this pro-
gramme.

From the total sample, 113 (38%) participants declared 
to not desire bariatric surgery (NEG), whereas 111 (37%) 
participants wanted to receive bariatric surgery (POS). 
Thirty participants were undecided (Uncertain), and for 
43 participants, no information about their decision was 
available (Not Clear). In this study, the focus is on the dif-
ferences between the NEG and POS groups, which repre-
sent 75% of the study population.

Baseline Characteristics
The POS group scored significantly higher in depres-

sion, lower in quality of life (mental and physical scores), 
and were younger (p < 0.001). In addition, POS partici-
pants tended to be less well educated, had higher scores 
in anxiety and lower scores in feelings of hunger, and 
were more often foreign (p < 0.05).

In contrast, body weight, sex, personal status, compo-
sition of household, and the 2 subscales of eating behav-
iour "cognitive restraint" and "disinhibition" were similar 
between the groups. A detailed overview of the baseline 
characteristics for the total group and the subgroups is 
presented in Table 1.

Characteristics of Non-Completers
The participants who did not complete the programme 

(n = 23) had a mean age of 42.4 (SD: 12.3) years, a body 
weight of 127.6 (SD: 23.3) kg and a BMI of 44 (SD: 5.7) 
kg/m2, and 73.9% were women. The drop-outs consisted 
of 35% NEG, 17% POS, and 48% Not Clear. There were 
no significant baseline differences between programme 
completers and non-completers (drop-outs).
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Body Weight Change
A detailed overview of the body weight change data is 

presented in online suppl. Table 1.

Per-Protocol Population
The mean percentage reduction of body weight was 

2%. This equates to a mean body weight change of −2.4 
(SD: 6.1) kg, ranging from −28.2 kg to +15 kg (z = -6.325, 
p < 0.001, n = 267, r = −0.39). Mean percentage reduction 
of body weight was 4% in the NEG group and 0.4% in the 
POS group, equating to a mean body weight change of 
−4.5 (SD: 6.3) kg and −0.6 (SD: 5.8) kg, respectively (F 
[1,207] = 22.895, p < 0.001, partial η2 = 0.1).

Intention-to-Treat Population
The mean percentage reduction of body weight for the 

total group was 2%, which equates to a mean body weight 
change of −2.4 (SD: 6.1) kg (z = −6.309, p < 0.001, n = 297, 
r = −0.37). In comparison, the mean percentage reduc-
tion of body weight was 4% for the NEG group (n = 113) 
and 0.3% for the POS group (n = 111), equating to a mean 
body weight change of −4.5 (SD: 6.3) kg and −0.4 (SD: 
5.8) kg, respectively (F [1,222] = 26.600, p < 0.001, partial 
η2 = 0.107).

Questionnaires
The data were analysed for the per-protocol popula-

tion and for the full-data analysis. Since no differences 
between the approaches were found, the results of the 
full-data analysis are presented.

Quality of Life: Short Form 12 Questionnaire (SF12)
Overall, the physical and mental component summa-

ries improved significantly (Fig. 1). Similar patterns were 
also found within the 2 subgroups POS and NEG with one 
exception: For the POS group, the physical component 
summary did not change over the course of time (Fig. 2).

Furthermore, the results were scored based on MC-
IDs (online suppl. Table 2). For the mental and physical 
scores, the value was set at 3 points [49]. In total, the 
physical score improved in 41%, remained stable in 
36%, and worsened in 23% of the patients; the mental 
score improved in 46%, remained similar in 27%, and 
worsened in 27% of the patients. In detail, for the POS 
and NEG groups, half of the participants achieved 
MCID for the mental scores, as well as 50% of the NEG 
group for the physical scores. In contrast, only one-
third of the POS group reached the MCID for the phys-
ical scores. The results are reported in detail in online 
suppl. Table 2.
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Anxiety and Depression: Generalized Anxiety 
Disorder Questionnaire (GAD-7) and Patient Health 
Questionnaire (PHQ-9)
Anxiety and depression symptoms improved (Fig. 1), 

and both subgroups (POS and NEG) benefited equally 
when analysed separately (Fig. 2). The values for depres-
sion improved in 38%, worsened in 17%, and remained 
stable in 45% of the patients. For anxiety, the values im-
proved in 33%, worsened in 13%, and remained stable in 
54% of the patients.

In addition, the MCID was calculated conservative-
ly, setting the boundary value at 4 points for both scores 
[37, 48]. For anxiety, MCID improved in 25%, wors-
ened in 8%, and remained similar in 67% of the patients. 
Likewise, for depression, the MCID improved in 29%, 
worsened in 6%, and remained stable in 65% of the pa-
tients. The results for each subgroup separately are 

comparable to these findings and are reported in online 
suppl. Table 2.

Eating Behaviour: Three-Factor Eating Questionnaire 
(TFEQ)
The subscales "disinhibition" and "feelings of hunger" 

decreased from pre- to post-treatment. Although "cogni-
tive restraint" increased in the total group (Fig. 1), the pat-
terns were similar between the POS and NEG groups 
(Fig. 2).

Prediction of Body Weight Loss
A hypothesis-driven simple linear regression was con-

sidered to predict body weight change (kg) based on the 
attitude towards bariatric surgery POS or NEG. Attitude 
towards bariatric surgery was able to significantly predict 
body weight loss (F [1,222] = 26.6, p < 0.001). The R2 for 

Fig. 1. Secondary outcomes of the whole 
study population: quality of life, depres-
sion, anxiety, and eating behaviour of the 
total study population for pre- (T0) and 
post-intervention (T1): Scores for physical 
quality of life (A.1), mental quality of life 
(A.2), depressive symptoms (B), anxiety 
symptoms (C), and eating behaviour (D) 
are presented. The data are shown as box-
whiskers (median with upper and lower 
quartiles), whose difference describes the 
interquartile range (IQR) and minimum 
and maximum (=whiskers). Mean is de-
picted as “+.” Increases from T0 to T1 for 
quality of life and cognitive restraint, as 
well as decreases from T0 to T1 for anxi- 
ety, depression, disinhibition, and feelings 
of hunger, represent an improvement. *** 
Significant differences between T0 and T1 
(p < 0.001).
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the overall model was 0.107 (adjusted R2 = 0.103), indica-
tive for a moderate goodness of fit according to Cohen 
(1988) [53]. An explorative stepwise regression model in-
cluding further baseline variables (age, sex, quality of life, 
depression, and anxiety – data that did not ideally fulfil 
the requirements for this analysis) did not contribute to 
generating a significantly better model.

Discussion

This is the first study assessing exploratively the im-
pact of patient attitudes towards bariatric surgery in the 
context of a BWL treatment for patients with severe obe-
sity seeking support at a university hospital setting. As 
hypothesized (i), baseline characteristics indicated differ-
ences between participants of the NEG and POS groups.

Fig. 2. Secondary outcomes of POS versus NEG: quality of life, de-
pression, anxiety, and eating behaviour in patients with POS and 
NEG for pre- (T0) and post-intervention (T1): Scores for physical 
quality of life (A.1), mental quality of life (A.2), depressive symp-
toms (B), anxiety symptoms (C), and eating behaviour (D) are pre-
sented. The data are shown as box-whiskers (median with upper 
and lower quartiles), whose difference describes the interquartile 
range (IQR) and minimum and maximum (=whiskers). Mean is 

depicted as “+.” Increases from T0 to T1 for quality of life and cog-
nitive restraint, as well as decreases from T0 to T1 for anxiety, de-
pression, disinhibition, and feelings of hunger, represent an im-
provement. Statistics for time × group interactions are indicated: 
***Significant difference (p < 0.001); n.s., not significant. POS, pa-
tients with a positive attitude towards bariatric surgery; NEG, pa-
tients with a negative attitude towards bariatric surgery.
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Overall, the POS group strongly resembled baseline 
characteristics reported for patients before bariatric sur-
gery [30–32], with POS participants being younger and 
having a higher depression score with a lower score in 
quality of life. The POS participants also tended to be less 
well educated and were more likely to be foreign and have 
a higher smoking rate. An inverse correlation between the 
level of education and smoking has been previously iden-
tified [54]. Thus, it appears as though socioeconomic sta-
tus plays a role in the willingness to consider bariatric 
surgery as an option in this cohort.

As hypothesized (ii), body weight loss in the POS 
group was lower in comparison to the NEG group. A 
BWL treatment similar to the presented study here but 
conducted in an outpatient, non-hospital-associated set-
ting is depicted by Rudolph et al. [55]: 190 participants 
with a mean BMI of 44.1 (SD: 6.2) kg/m2 had a mean body 
weight change of −4.5 kg in 1 year. Due to the non-hos-
pital-based setting, it can be expected that the ratio of pa-
tients with a positive attitude towards bariatric surgery 
may be low, but this is mere speculation.

Overall, the range of body weight change achieved in 
BWL treatments in patients with Class 3 obesity is broad 
across and within studies, and the reasons, especially for 
the latter, are unclear [16]. None of the studies reported 
on the attitude towards bariatric surgery, which could be 
an explaining factor for the high body weight change vari-
ability within them, similar to our findings. Since self-
motivation is a decisive factor for body weight change [56, 
57], this raises the question of whether a relationship ex-
ists between not desiring bariatric surgery and self-moti-
vation for behaviour change. However, we are unable to 
determine this from the results of the study, and further 
investigations are necessary.

Eating behaviour improved as described in hypothesis 
(iii), but against our assumptions, no differences were ob-
served between the POS and NEG participants, despite 
distinct body weight change differences. We assume that 
participants of the POS group started reflecting on their 
dietary intake and eating behaviour but lacked imple-
mentation. This may have led to an overestimation of 
their improvements in eating behaviour. Overall, it is well 
documented that eating behaviour and dietary intake pat-
terns improve during BWL treatments, and that disinhi-
bition and feelings of hunger do not directly correlate 
with body weight change [58, 59].

In line with hypothesis (iv), the participants benefited 
with regard to psychological aspects. The MCIDs for 
anxiety and depression improved for 26–32% of the pa-
tients and were unchanged for 62–67%. For quality of 

life, the MCID was reached by almost 50% in the mental 
score. Differences in the physical scores were observed, 
with 50% MCID in the NEG group and over 30% in the 
POS group. Thus, despite the blunted weight loss of the 
POS group, with 44% not achieving body weight change 
during the VIADUKT programme (non-responders), 
the intervention affected the physical quality of life of al-
most one-third of the group. The participants whose 
quality of life improved achieved a body weight change 
of −3.5 (SD: 5.3) kg, whereas the others lost 1.5 (SD: 6.2) 
kg. This trend of the greater the body weight loss, the 
more likely the change in quality of life was also reported 
by Lasikiewicz et al. [20] and Kolotkin et al. [60]. How-
ever, the change in depression is not as highly associated 
with body weight change [20] and can be independent of 
it [10].

Considering that the baseline characteristics of the 
POS participants are similar to patients who underwent a 
bariatric surgery, and that the BWL treatment outcomes 
are rather poor, it could be argued whether this treatment 
is ideal for this particular subpopulation. It should also be 
questioned very critically in light of the current ongoing 
debate as to whether or not conservative weight manage-
ment programmes should be the first treatment option in 
individuals with a BMI ≥35 kg/m2, since  surgical proce-
dures have turned out to be highly effective and safe, even 
for lower obesity classes [19]. Nevertheless, 6 months of 
working towards improving lifestyle factors resulted in 
improved eating behaviour and mental strength. This 
might have an impact on long-term weight regulation, 
and patients may also continue to benefit from the new 
skills after bariatric surgery, but this is speculation as the 
literature on this issue is contradictory [61, 62]. In addi-
tion, group dynamics are known to be an important fac-
tor for body weight change in BWL treatments [63]. Hav-
ing POS and NEG participants in the same group setting 
appears to be difficult with regard to goals, and peer sup-
port can hardly be expected.

Another perspective on the results could include mo-
tivational issues. Although the relationship between atti-
tude towards bariatric surgery and motivation to change 
is not clear, participants might benefit more from the be-
havioural intervention if their motivational stage was 
identified. This information could be utilized to better 
tailor behavioural interventions to the individual and 
provide an opportunity to work on their motivation and 
ambivalence towards change, for example, by applying 
techniques such as motivational interviewing. This tech-
nique has been shown to also work well in other serious 
and chronic conditions [34, 35].
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The presented study has several strengths and limi-
tations. First of all, one strength is that we assessed the 
attitude towards bariatric surgery to allow a stratified 
analysis for a reasonable sample size at baseline and 
over the course of the intervention. Various facets of 
psychological well-being were investigated, which are 
often neglected in the evaluation of such programmes. 
In addition, the drop-out rate was very low at 8%, which 
may have contributed to the fact that the costs of the 
programme were only fully covered by health insurance 
in the case of 80% programme participation of the in-
dividual participant. A particular strength of this study 
is that it illustrates the challenges that clinics are facing 
when offering outpatient weight loss programmes that 
are directly connected to a multidisciplinary obesity 
service. However, this is also a limitation, as the results 
of this study cannot be transferred to the general popu-
lation of obese patients, as the target group addressed 
here is highly burdened and has a more complex health 
condition and medical history. A limitation is the un-
controlled study design of this investigation. As out-
lined above, we did not find a single randomized con-
trolled trial comparing moderate BWL treatments in 
patients with Class 3 obesity [16]. All other studies deal-
ing with this topic had a similar pre- and post-design. 
Furthermore, we did no follow-up to analyse weight 
loss maintenance. In general, weight loss maintenance 
is problematic and requires a continuous multidisci-
plinary approach [17].

Finally, alongside other studies dealing with BWL 
treatment procedures, we showed that this method has its 
limitations as discussed in detail elsewhere [16]. Never-
theless, not all patients wish to undergo either bariatric 
surgery or a meal replacement/extreme energy restriction 
diet. For these patients or still undecided patients, it is 
extremely important to offer BWL treatments with mod-
erate caloric restrictions in order to support the stabiliza-
tion and/or improvement of body weight, reduce severity 
of comorbidities, and improve quality of life and psycho-
logical health. Without intervention, further body weight 
gain and aggravation of comorbidities are likely. Thus, 
providing options for moderate BWL treatments for pa-
tients with Class 2 or 3 obesity should not be undervalued, 
as they may provide an important interim step to assist 
decision making and stabilize physiological and psycho-
logical factors. The decision for or against treatment op-
tions should be based on the personal situation and de-
sires of the patient.

Conclusions

In summary, attitude towards bariatric surgery was a 
predictor for body weight change. However, desirable 
group dynamics might be hindered if underlying atti-
tudes and goals are too heterogeneous between group 
members. Therefore, we recommend assessing the atti-
tudes towards bariatric surgery for participants of BWL 
treatment groups. This information could then ideally be 
used by group facilitators to tailor sessions and topics 
covered. Furthermore, education delivery techniques, 
support, and mitigation of group dynamics as well as 
leading conversations should be adapted. Special rules 
could then help to keep the focus on the BWL treatment. 
For example, while bariatric surgery should not be a top-
ic during the sessions, it could be addressed individually 
or at a special group meeting with those who wish to have 
the procedure.
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